[Calorie restriction, oxidative stress and longevity].
Studies on the relationship between oxidative stress and ageing in different vertebrate species and in calorie-restricted animals are reviewed. Endogenous antioxidants inversely correlate with maximum longevity in animal species and experiments modifying levels of these antioxidants can increase survival and mean life span but not maximum life span (MLSP). The available evidence shows that long-living vertebrates consistently have low rates of mitochondrial free radical generation, as well as a low grade of fatty acid unsaturation on cellular membranes, which are two crucial factors determining their ageing rate. Oxidative damage to mitochondrial DNA is also lower in long-living vertebrates than in short-living vertebrates. Calorie restriction, the best described experimental strategy that consistently increases mean and maximum life span, also decreases mitochondrial reactive oxygen species (ROS) generation and oxidative damage to mitochondrial DNA. Recent data indicate that the decrease in mitochondrial ROS generation is due to protein restriction rather than to calorie restriction, and more specifically to dietary methionine restriction. Greater longevity would be partly achieved by a low rate of endogenous oxidative damage generation, but also by a macromolecular composition highly resistant to oxidative modification, as is the case for lipids and proteins.